Cellular autophagic capacity is highly increased in azaserine-induced premalignant atypical acinar nodule cells.
Although cellular autophagy is recognized as a major pathway of macromolecular catabolism, little data are available regarding its activity or regulation in tumor cells. We approach this problem by morphometrical investigation into the possible changes in autophagic activity during progression of rat pancreatic adenocarcinoma induced by azaserine and promoted by a raw soya flour-containing pancreatotrophic diet. In the present study, the autophagic capacity of the carcinogen-induced premalignant atypical acinar nodule cells was characterized and compared with controls (normal tissue of rats kept on standard laboratory or pancreatotrophic diet and host tissue of the premalignant nodules of the azaserine-treated rats). Given for 90 min, vinblastine, an enhancer of autophagic segregation (i.e. formation of autophagic vacuoles), caused a one to two orders of magnitude larger expansion of the autophagic compartment in atypical nodule cells than in the controls. Then a 20 min blockade of segregation by cycloheximide led to regression of the autophagic compartment, which was barely measurable or moderate in the controls but exceeded 50% in the premalignant cells. At the same time, the cytoplasmic volume fraction of early autophagic vacuoles regressed to a near zero value in each cell type. Expansion and regression rates of these nascent vacuoles showed that both segregation and degradation were 6-20 times faster in the nodule than in normal tissue cells. These results show that the autophagic capacity of the premalignant cells in our system is greatly increased, possibly making these cells unusually sensitive to up-regulation of their self-digesting activity in response to different extracellular signals or drugs.